Regulatory role of calcium on histamine secretion.
Calcium seems to have two opposing effects on histamine secretion from mast cells. A rise in the cytosol calcium concentration initiates the chain of reactions leading to histamine secretion. On the other hand, calcium appears to have a regulatory role, limiting the secretion. Removal of cell surface calcium enhances histamine secretion. The present work demonstrates an inhibitory effect of calcium in the medium, using low concentrations of compound 48/80 as the secretagogue. Histamine secretion in response to compound 48/80 primarily utilizes intracellular calcium. When low concentrations of compound 48/80 were used (usually 20-50 ng/ml), calcium (1 mM) inhibited the secretion, the inhibition being more pronounced as the pH was increased from 6.5 to 8.5. The higher pH conceivably promotes the binding of calcium to the phospholipids in the cell membrane. Calcium at this site seems to depress the efflux of calcium from the intracellular stores to the cytosol. The possibility that the removal of calcium from the cell surface causes increased sodium permeability was considered. However, the sodium channel blocker tetrodotoxin (10(-5) M) was equally ineffective in influencing histamine release in the presence and absence of calcium, indicating that a change of sodium permeability was not involved. Antigen-induced (anaphylactic) histamine secretion depends mainly on extracellular calcium, although some secretion occurs in a calcium-free medium. Addition of calcium alone to the medium caused only slight increase in the secretion, but when both phosphatidylserine and calcium were added histamine secretion was remarkably stimulated, apparently through the effect of phosphatidylserine on calcium transport across the plasma membrane.